CI 9 £ 9 7" Si **5 * JL CI g=SO £1 



PATENT 
213/001 



CLAIMS 



What is claimed is 
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1. A compound having the formula: 



wherein\Ri is selected from the group consisting of 
alkyl, substituted alkyl, aralkyl, substituted aralkyl, aryl, 
and substituted aM; R 2 is selected from the group consisting 
of H, OH, or alkox\ a^ecr^o^^ aryloxy; R 3 is selected from the 
group consisting of/OH, CEPA, Oligonucleotide and hydroxyl 
blocking group; Rj is\elected from the group consisting of OH, 
oligonucleotide afnd hyc^xyl blocking group; B is a nucleoside 
base; X is selected frorrkthe group consisting of O and CH 2 ; 

wherein a 
linear or branche 



wherein any 
heterocycle . 



y alkyl portion of R x and R 2 is CI to CIO 

ryl por\ion of^Rf and R 2 is a phenyl or a 



25 



30 



2. The compound of claim 1, wheYein R : is selected from the 
group consisting of cyanoalkyl, \yanoaryl, and cyanoaralkyl . 



3. The compound of claim 1 whereinW is selected from the 
group consisting of nitroalkyl, nitloaryl, and nitroaralkyl . 

4. The compound of claim 1 in which R^d_s an amino derivative 
of the form X X X 2 NR, where X x is selected%rom the group 
consisting of H, methyl, ethyl, Ac, and dJ^CO; X 2 is selected 
from the group consisting of H, methyl, etk\l, Ac, and CF 3 CO; 
and R is a linker that can be an alkyl, ara\\yl or aryl. 
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5. The compound of claim 1 wherein R 2 is selected from the 
group consisting of hydroxyalkyl, hydroxyaryl, and 
hydroxyaralkyl, iherein anyl alkyl portion is C2-C8. 



6. The compound oA claim 1 in which R x is selected from the 
group consisting of alkoxyalkyl, alkoxyraralkyl, aryloxyalkyl , 
aryloxyaralkyl, araUkoxyalkyl , aralkoxyaralkyl , and aryloxy. 



10 7. The compound of d|Laim 1 in which Rj. is XSR, where X is 
selected from the gr&up consisting of H, Ac, CF 3 CO, alkyl, 
aryl, and aralkyl; R \|Ls a link er that can be an alkyl, 
aralkyl, or aryl. 



15 8. The compound/of claim 1 in which R x is an amide derivative 
of the form X^NCOR, whe^re X x is H or alkyl; X 2 is H or alkyl; 
R is a linker phat can be\alkyl, aralkyl , or aryl. 

1 

9. The compound \pf claim 1 %n which R 1 is XOOCR, where X is 



20 selected from H, alkyl, aral\yl, and aryl; j^i-s^a linker that 
can be alkyl, aralkylv^joj 



)r ary: 



25 



10. The compound of claim 1 in which R : is XR, where X is 

selected from the group consisting of F, CI, Br, I, OTs, N 3 ; R 

\\ 

is is a linker that can be alkyl, \aralkyl, or aryl. 



30 



11. The compound of claim 1 in whicm R x is selected from the 
group consisting of alkyl, aralkyl, \ryl, alkenyl, aralkenyl, 
where any alkyl portion is C1-C10 linear or branched, where 
any alkenyl portion is C2-C10 linear o% branched, and where 
any aryl portion is a phenyl or a heteracycle. 



12. The compound of claim 1 in which R x ia selected from the 
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13. A compoVnd having the formula: 



10 



15 
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wherein 1% is selected from the group consisting of H, 
alkyl, substitute! alkyl, aralkyl, substituted alralkyl, aryl, 
substituted aryl; V 2 is selected from the group consisting of 
H, hydroxyl, alkoxyL aralkoxy, and aryloxy; R 3 is selected from 
the group OH, oligonucleotide and CEPA; R 4 is selected from the 



lucleotide and DMTrO; B is a 

:om the group consisting of O, 



group consisting^of OH, ol: 
nucleoside base; X is \?electe< 
and CH 2 ; / 

whereijn any alkyikportion of R x and R 2 is C1-C8 linear 
or branched, and any aryl\portion of R ± and R 2 is a phenyl or 
heterocycle; and 

wherein the carbon Attached to both R x and R 2 has either 

Y 

R o_r_ S conf iguration . 

14. The compound c\f claim 13, therein Ry/±s selected from the 
group consisting of\cyanoalkyl ,\cyanpdryl , and cyanoaralkyl 



25 



15. The compound of claim 13 wherein Rj_ is selected from the 
group consisting of nitroalkyl, natroaryl, and nitroaralkyl . 
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16. The compound of claim 13 in whiq^h R x is an amino derivative 
of the form X X X 2 NR, where X 1 is selected from the group 
consisting of H, methyl, ethyl, Ac, arid CF 3 CO; X 2 is selected 
from the group consisting of H, methylV ethyl, Ac, and CF 3 CO; 
and R is a linker that can be an alkylA aralkyl or aryl. 



17. The compound of claim 13 wherein R x is selected from the 
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group consisting oA hydroxyal kyl , hydroxyaryl, and 
hydroxyaralkyl, whe%in any alkyl portion is C1-C8. 



10 



18. The compound of c%irn 13 in which R : is selected from the 
group consisting of srllJbxyaJ^yl , alkoxyraralkyl , aryloxyalkyl , 
aryloxyaralkyl, ara^koxialkyl , aralkoxyaralkyl , and aryloxy. 



19. The compound pf cla 
selected from the 
aryl, and aralkyl 
aralkyl, or aryl. 



m 13 in which R : is XSR, where X is 
group Consisting of H, Ac^CF 3 CO, alkyl, 

an be an alkyl, 



R is 



linker that. 
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20. The compound of claim 13 in which R x is an amide derivative 
of the form X 1 X 2 NCOR, where x\ is H or alkyl; X 2 is H or alkyl; 
R is a linker that can be alkvl, aralkyl , or aryl. 



21. The compound of diaim 13 in which R x is XOOCR, where X is 
selected from H, alkyl\. aralkyl, and aryl; R is a linker that 
can be alkyl, aralkyl, \pr aryl. 



22. The compound of aftaim\13 ih\ which R : is XR, where X is 
selected from the g^oup coVsisti\g of F, CI, Br, I, OTs, N 3 ; R 
is a linker that cap be alkVl, aralkyl, or aryl. 

23. The compound of\ claim 13 im which R x is selected from the 
group consisting of^lkyl, ara^yl^^yl, alkenyl, aralkenyl, 
where any alkyl port i o^JLs C2 :-G3*tf linear or branched, where 
any alkenyl portion is C2-C10 lifoear or branched, and where 
any aryl portion is a phenyl or a\ heterocycle . 

24. The compound of claim 13 in whifch R x is selected from the 
group consisting of CN, N0 2 , N 3 , and\CF 3 . 
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25. A compound havinl the formula: 



where R, is selected froYi the group consisting of H, alkyl, 
substituted alkyl, aralkll, substituted aralkyl, aryl, 
substituted aryl; R 2 is Selected from the group consisting of 
H, hydroxyl, alkoxy, aralUy, and aryloxy; R 3 is selected from 
the group consisting of ofe,' oligonucleotide and CEPA; R 4 is 
selected from the group consisting of OH, oligonucleotide and 
DMTrO; B is a nucleoside blase; X is selected from the group 
consisting of 0 and CH 2 ; 

wherein any alkyl portion of R x and R 2 is C1-C8 linear 
or branched, and any aryj^p^tion pf R x and R 2 is a phenyl or 
heterocycle . 




26. The compound of claim 25, Wherein R, is selected from the 
group consisting /of cyanoalkyl^ cyanoaryl, and cyanoaralkyl 

-2-7-.- The- compound Wf claim 25 therein R, is selected from the 
group consisting c3^nit^oalkyl , \itPoTryl, and nitroaralkyl . 

28. The compound of claim 25 in wAich R, is an amino derivative 
of the form X X X 2 NR, where X, is selicted from the group 
consisting of H, methyl, ethyl, Ac) and CF 3 CO; X 2 is selected 
from the group consisting of H, methyl, ethyl, Ac, and CF 3 CO; 
and R is a linker that can be an alLl, aralkyl or aryl. 



30 



29. The compound of claim 25 wherein % is selected from the 
group consisting of hydroxyalkyl, hydioxyaryl, and 
hydroxyaralkyl, wherein any alkyl portVon is C2-C8. 



30. The compound of claim 25 in which pi is selected fr 



om the 
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group consistinglof alkoxyalkyl, alkoxyraralkyl, aryloxyalkyl, 
aryloxyaralkyl, a\alkoxyalkyl , aralkoxyaralkyl , and aryloxy. 

31. The compound of ftplaim 25 in which R x is XSR, where X is 
selected from the gr&up consisting of H, Ac, CF 3 C0, alkyl, 
aryl, and aralkyl; R |ls a linker that can be an alkyl, 
aralkyl, or aryl . 



10 



32. The compound of cJlkim 25 in which R x is an amide derivative 
of the form X^NCOR, wAere X x is H or alkyl; X 2 is H or alkyl; 
R is a linker that can le alkyl, aralkyl , or aryl. 



15 



20 



33. The compound of claiM 25 in which R : is XOOCR, where X is 



selected from H, ai 



V 



Jcyl, and aryl; R is a linker that 



can be alkyl, aralflcyl, or\ary 



34. The compound 3f claim 2)5\ in which R x is XR, where X is 



selected from the 



group consisting of F, CI, Br, I, OTs, N 3 ; R 



is is a linker thaV can be alkyl, aralkyl, or aryl. 



35. The compound of o 
group consisting of alk 




f is selected from the 
aryl, alkenyl, aralkenyl, 



where any alkyl portion is C1-C1J) linear or branched, where 
any alkenyl portion is C2-C10 liriear or branched, and where 
25 any aryl portion is a phenyl or a\ heterocycle . 



36, 



The compound of claim 25 in which R x is selected from the 



group consisting of N0 2 and CF 3 . 
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37. A compound have the formula: 
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where R 1 is selected frW the group consisting of H, alkyl, 
substituted alkyl, aralKyl, substituted alralkyl, aryl, 
substituted aryl; R 2 is aelected from the group consisting of 
H, hydroxyl, alkoxy, aralkoxy, and aryloxy; R 3 is sleeted from 
the group consisting of OhL oligonucleotide and CEPA; R 4 is 
selected from the group consisting of OH, oligonucleotide and 
DMTrO; B is a nucleoside base; X is selected from the group 
consisting of 0 and CH 2 ; ! 

wherein any alkyl pottion of R : and R 2 is C1-C8 linear 
or branched, and any aryl portion of R x and R 2 is a phenyl or 
heterocycle . 
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38. The compound of claim ySl , \ whereinl^ is selected from the 
group consisting of cyan®alkyl\ cyanoaryl, and cyanoaralkyl . 



39. The compound of cl 
group consisitng of ni 

40. The compound of cla 
of the form X X X 2 NR, where 
consisting of H, methyl, e 



rein R 2 is selected from the 
itroaryl, and nitroaralkyl . 




thy 



ich R x is^a-n ''amiae^derivative 
m^he^q roup 
CF 3 C0; X 2 is secleted 



from the group consisting of H, met^hyl, ethyl, Ac, and CF 3 CO; 
and R is a linker that can be an alkyl, aralkyl or aryl. 

25 41. The compound of claim 37 whereinWi is selected from the 
group consisitng of hydroxyalkyl , hydroxyaryl , and 
hydroxyaralkyl, wherein anyl alkyl portion is C2-C8. 
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42. The compound of claim 37 in which R x is selected from the 

group consisting of alkoxyalkyl, alkoxyraralkyl, aryloxyalkyl, 

\ 

aryloxyaralkyl, aralkoxyalkyl, aralkoxyaralkyl , and aryloxy. 

\ 

\ 

43. The compound of claim 37 in which R x is XSR, where X is 
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selected from the grcl 
aryl, and aralkyl; R 
aralkyl, or aryl. 



consisting of H, Ac, CF 3 CO, alkyl, 
a linker that can be an alkyl, 
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44. The compound of claimYj? in which R, is an amide derivative 
of the form X,X 2 NCOR, wherelx, is H or alkyl; X 2 is H or alkyl; 

R is a linker that can be alkyl, aralkyl , or aryl. 

\\ 

45. The compound of claim 37 v dn which R, is XOOCR, where X is 
selected from H, alkyl, aralkyl, and aryl; R is a linker that 
can be alkyl, aralkyl, or ary^ 

46. The compound of claim/37 in Wch R : is XR, where X is 
selected from the group /onsistin\j of F, CI, Br, I, OTs, N 3 ; R 
is is a linker that can fte alkyl, ^aralkyl, or aryl/ 

47. The compound of claiU37 in which R, is selected from the 
group consisting of alkyl\ Aaralkyl, \aryl, alkenyl, aralkenyl, 
where any alkyl portion is\\l-C10 linear or branched?" where 

-an-y-a-lkenyl-porfi-on- tsTZ-Xf^^rSr- branched^n^ wheTe " " 
any aryl portion is a phenyl or a ^teroc^ 

48. The compound of claim 37 in which is selected from the 
group consisting of N0 2 , N 3 , and CF 3 . 



49. A compound having formula: 



R| y B 

where R, and R 2 are each selected from the gVoup consisting of 
CH 2 OH, CH 2 ODMTr, CHO, COOH, COOEt; X is selected from the group 
consisting of O and CH2; and B is a nucleoside base; wherein 
the tertiary carbon of the epoxy group has either R os S 
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50. A compound havrng formula: 




B 



where R x and R 2 are each selected from the group consisting of 
CH 2 0H, CH 2 ODMTr, CHO, COOhL COOEt; X is selected from the group 
consisting of 0 and CH 2 ; and B is a nucleoside base; wherein 
the tertiary carbon of the\epoxy group has either R os S 
configuration . 
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51. A polynucleotide comprising at least 2 nucleotide 
subunits, wherein at leas^/one^ nucl>6^ie\ subunit is a compound 
according to claim 1. 



20 



52. A polynucleotide comprising at least 2 nucleotide 
subunits, wherein at le^st one nu^leotie subunit is a compound 
according to claim 13. 



53. A polynucleotide comprising at least 2 nucleotide 
subunits, wherein at least nuclelptie sub^niriT^is^ a compound 

according to claim 25. 



25 54. A polynucleotide comprising at lea\st 2 nucleotide 

subunits, wherein at least one nucleot^e subunit is a compound 
according tQ^claim 37. 
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